Complexes of apoA-1 with phosphatidylcholine suppress dysregulation of arterial tone by oxidized LDL.
The aim of this study was to determine whether apolipoprotein A-1 (apoA-1) may suppress the vasomotor dysregulation by oxidized low-density lipoprotein (ox-LDL), which is known to be an atherogenic lipoprotein. The isolated porcine coronary arterial rings and the cultured endothelial cells from the porcine coronary arteries were exposed to ox-LDL in the presence or absence of complexes of apoA-1 with dimyristoylphosphatidylcholine (DMPC/apoA-1), apoA-1 alone, or DMPC alone. DMPC/apoA-1 but not apoA-1 alone or DMPC alone was found to suppress both impairment of endothelium-dependent arterial relaxation and vasocontraction caused by ox-LDL in the isolated porcine coronary arterial rings suspended in organ chambers. DMPC/apoA-1 absorbed lysophosphatidylcholine (LPC) from ox-LDL and decreased the transfer of LPC from ox-LDL to the surface membrane of the cultured endothelial cells, but apoA-1 alone and DMPC alone had no effect. High-density lipoprotein exerted the protective actions mimicking those observed in DMPC/apoA-1. Thus DMPC/apoA-1 decreased the transfer of LPC from ox-LDL to surface membrane by absorbing LPC, leading to the suppression of ox-LDL-induced dysregulation of endothelium-dependent arterial tone. Therefore, apoA-1 appears to require formation of the complexes with phospholipids to prevent the endothelial dysfunction caused by ox-LDL.